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In an effort to provide health care of optimal qualIty, provIders tradItIonally 1188888 determining whether perfonnance eon-

or measure performance and then assure that it conforms to 8ta00ard8. In cues fonna 00 8tandarda, and improving

where performance falls to conform, providers attempt to modIfy or 1"nprcr.'8 perfonnanee when 8tandard8 ~ not
met ..w

physician behavior. The analytjc 8(X)p8 of thls tradItIonal paradIgm may nm be broad enough to allow modern health care organIzatIons to provide optimlll care. 'nti8 traditional approach 00 quality

A th etJcal and actIcaJ I J aI II .-'"-- ' I the has several important UmitatioD8. To
t a ear, .pr ~I, many oonco.-u mltationsl,n_an1. n beginwith thecla88ie~ofqua1-

tradItional approadt are addre8led In modem Indu8t1t81 qualIty sdel1C8. A ityofcare~toonarrowoomeetthe

fundamental principle of Industrial qualIty control 18 the recognItIon, analyejs, and needs of modem health eare providen
elimination of variation. Based on rigorous analy8l8 of variation In outa)fnes and Donabedian'B fonnulation emp~
processes, industrial qualIty experts have d8..q,.d principles aIxt technIques quite appropT.ately dIe extent 00 whieh
for qualIty Improvement. Health care organizations may well make Ifni.)OI'tant health eare providers improve the phy.
advances in the qualIty of care and servIce through the applIcatIon 01! these leal and p8)'ehologiea1 heaJth of individ-
principles and techniques. ua1 patientl. ~ needs of J)8tienu

(JAMA. 1 :z-~' lhou1d alwayl be paramount, but health
care orplll-.. are ; '..y
ealled on 00 meet the needI of other
individua1l and groupe, .ueh ..P.-
tientl' families, referring phyajei8nl,
and third parties. For example, te8eh-
ing hOIpit.all can aehieve high.quaJjty
care in part by meeting the edUeiLtiona1
needI of intemI.

SeeoM, traditional mediea1 quality
...urara fe8ture8 a Btatie ~ 00
quality. ltl pI is eo~ 00 Itan-
dardI. 'nIi8 call be dWJnIUI8II8d from
the ,,-1 ethic of pby8iei1n8 00
eontinuoual)' improve on exi8tJDI pne-
UeeI. ~ ~ implieit1y !-8!1-!-~
that IOme rate ct IKXJr ~ ii ae-
eeptabJe and that little -call

beobt8iDedfromtheana1y8i1cte81e8in
wbidt ...,.Iu.c Itand8rdI 8N met.
~ , IhCRJJd ~ be let
too tow, quality U8uraJ8 .-oInmI
108)' bned ~ IIMi thui ...
tlibute to IKXJr quality. 8bcMIM they be
let um- -~y btIh, they may a1ien-

ate or fruItrate ~.

Ou8IilyM~~-L8ff8I6~ --

SINCE Codman' nrat systematically
audited medical recorda at the MaIIa--
chuaettl General Hospital (BOIton) in
1915, scho1arB and practitionera have
made considerable progre81 in denning
and 88seaaing the quality of medical
care.'.I Neverthele18, it i8 argued herein
that current theory and practice have
limitationa that must be remedied be-
fore complex, modem health care orga.
nizationa will be able to develop effec-
tive quality improvement programa. It
ia further aI'gued that industrial quality
science appears to address some of
these deficiencies and thus might en"
hance the ability orhealth care facllitiea
to provide care of optimal quality.

QUAUTY OF CARl: CUAREN1r
THEORY AND PRACTICE

Donabedian,~ the leading thinker
in modem medical quality 8IIuranee,
fonn~ the elallie ~tion of qual-
ity of care in medicine: it is "that.. kind of
c;are which i8 expected to nIaXiJrnize an
incluaive meaaure of patient weirare, 8!-
ter one baa taken account of the b81aIsee
of expected gains and lO88e8 thai~ attend
the prOcel8 of care in all it. perU."
High-quality medical care is tratlitiona1-
Iy thought to conaiat of a lcielltific or
techniea1 component and an illterper-
tOnal component that together' enable
the patient to attain the highest JfIO88ible
functional ltate and peychoeocial re-

lult.'
Con8i8tent with thie dennition,

health care o--M quaJ.ity pro-
grame generally have three mljor (ocl:

88&el8ing or rneaeurtng perfolmwJce,
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A third limitation of the current ap-
proach is that it tends to focus on physi-
clan performance and to underempha-
size the contributions of nonphysicians
and organizational procesBes generally.
For example, consider what happens
when a physician concludes that his pa-
tient has bacterial sepsis. The physician
must choose an appropriate antibiotic
and communicate this decision appro-
priately. These activities trigger subse-
quent processes by which the pharmacy
department dispenses and nurses ad-
minister the antibiotic (Fig 1).

As it relates to this example, a tradi-
tional quality program might evaluate
the physician'8 diagnostic skills and
choice of antibiotic. However, errors
may occur at any step in the subsequent
processes and they, tQO, may cause the
patient to receive suboptimal care. un-
fortunately, most health care organiza-
tions do not routinely analyze the per-
formance of such critical processes. Inthose that do, the data may be perceived Fig 1.-Flowchart: dispensing medications at Brlgham and Wonlen's HospItal, Boston, Mass.

to be less important than evaluations of

physician performance.
Traditional techniques for quality im-

provement in health care also tend to
focus on physicians and changing physi-
cian behavior.I1-16 However, it is likely
that quality improvement in modem
health care organizations will require
complex, simultaneous changes involv-
ing employees and professionals in
many departments. In many industries,
the transformation of the production
process from one dominated by artisans
to one involving complex interactions
among many specialized divisions has
necessitated the development of new

methods for quality improvement.
Health care delivery, which is undergo-
ing similar transformation, may require
similar reform in its approach to quality

improvement.
The fourth limitation of the current

approach is that it tends to emphasize
certain aspects of physician perfor-
mance: technical expertise and inter-
personal relations. Other aspects of
physician performance have a bearing
on quality. One of the most important is
the physician's ability to mobilize an or-
ganization's re80urces SO as to meet the
needs of individual patients and the

goals of the organization.
Consider a physician who has expert-

ly diagnosed and treated a patient with
chest pain. On the first hospital day, the
physician fails to properly specify the
roentgenogram he wants, 80 the patient
must return to radiology. On the second
day, he forgets to sign his verbal orders
for pain medication. This delays phar-
macy and nursing and, of course, pro-
longs his patient's discomfort. On the
day of discharge, he decides to evaluate
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an ancillary problem. This delayfl the
natient and his family and prevents the
nospital from accepting a patient a'wait-
ing transfer from another hospital. Has
high-quality care been given?

A NEW APPROACH TO QUALITY

Problems with traditional appro~LChes
to medical quality have led recentlJ' to a
search for alternative methods and
strategies. Modem quality scienl~e, a
discipline in which statistical technllques
are used to assist decision making' con-
cerning product quality and production
processes, is one such alternative. Mod-
ern quality science has been adopted on
a large scale outside health care, ELnd it
has led to demonstrable improveJ11ents
in the quality of products and se1"1lrices,
improved productivity and efficiency,
and, in many cases, improved profitabil-
ity as well.

Redefining QualIty
Industrial quality experts suggest

that quality be defined as a continuous
effort by all members of an organblation
to meet the needs and expectations of
the customer. For health care puqlOses,
this definition might be modified tI> sub-
stitute "patients and other customers"
for the word .'customer. "

The advantages of this definition are
several. The reference to '.contilrluous
effort" emphasizes the value of stliving
to exceed prevailing standards, l'Bther
than accepting them even temporarily
88 limits on performance. The term "all
members of an organization" su~:gests
an imperative to study the organization-
al processes by which health care is pro-

duced and provided. The reference to
"expectations" recognizes that patients'
reports of their experiences and their
asse!lsments of results are valid indica-
tors of quality, including some of its

techJucalaspects.18.17
By singling out the patient from ot.her

custc)mers, this definition aclmowl-
edges the ethical primacy of the individ-
ual patient's needs and expectations.
However, one advantage of acknowl-
edging openly the existence of other
cust4)mers is that this may encourage
frank di8Cussion within health care or-
gani~tions of the reality that they are
constantly engaged in complex efforts
to satisfy many parties. The needs and
expE:ctations of differing clients some-
times conflict, and such conflicts must
always be resolved in the patient's
favor.

Measuring QualIty
TIle recognition and analysis of varia-

tion is fundamental to modern industri-
a1 thinking about quality measurement.
All aspects of medical care display vari-
atiol1. For example, in a series of pa-
tients with sepsis, the etiologic agent
and its antibiotic sensitivities vary. Pa-
tients themselves have unique combina-
tiona of coexisting conditions, clinical
presentations, and expectations. The
part.icular mix of physicians, nw'8eS,
and support personnel varies, as does
the availability of diagnostic tests and
the accuracy with which they are per-
forn1ed. Antibiotic batches vary in po-
tenc:y and bioavailability.

F\1rthermore, all these sources of
variation combine at random during the

Quality Management Science-Lalfel & Blumenthal
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medications (Fig I). And, to be Dure,
thE:re ~ eliniea1 decision-making pro-
ce88e8 88 wen.

]'ndustrial quality experts have made
8e\rera1 ob8ervatiOIJ8 about pr0ce88 that
earl 888ist quality improvement efforts.
The first is that pl'Oce88e8 ~ complex.
During a recent demonstration project
at Brigham and Women. Hoepital (Bos-
ton, M&88), for example, we obeerved
that the Proce88 by which cardiae cathe-
terization Iaboratoriea ~ "tumed
0Vf!r" between caIe8 includes four indi-
viduala who carry out over 50 Iepar8te
ad.ivities. The activitiee fA each individ-
ual are linked to thOle of the other three
thJ'Ough an exquisitely timed Ierie8 of
intenctioDI, hando«a, and depeMen-
eiel. 1bia pr0ce88 ii repeated 10 tJme8
e&I~h day at our h(8pital, but it ii only
one or dozene that take p- in the eath-
etA!rization ~, and it ii only one
<I h undred8 that a patient might be P8lt
~ during e\oen tJIe moet mltine h(8pi-
taJization. 1bia 8ugge8t8 tbIt health
~ orpnizatiOD8 couJd bene& fmn a
Iystematie appnI8eh to the anaJyaia and
improvement fA proce88, 88 out6ned in
th4! indUltriaJ quality 8eience literature.

:3econd, indU8tria1 quality expert8
have oblerved tJIat pI'oee8Ie8 are h-
quentJy ehancterized by unneeeIIary
rework and wute, and p'oee. ~-
cations that ~ fJIe8e fe8tur8 may
sirrluJtaneou8Iy improve quality 8IMI reo
du~ eoet. 1be8e ob8en8tJoM wwJd
88Iem applieable to healtJI ~ «POiza-
tiOD8 u weD. We repeat teIW ~~
they are not ..-~'1 dIe
nrlt time. We rewrite ~ be-
~ they are ~ ,.. mIed CXJt fna)r..
..U'1. We look I,.. JO8t charta Ind ..
leheduJe 8PPOintment&. ~~ dIe

care of each patient with sepsis. It is
thus not surprising that the outcomes of
a sequenoo of seemingly similar clinical
pncounters can themselves display
variation.

When multiple souroos of variation
are present, isolated observations pro.
vide insufficient infom1ation on which to
base objective decision making... Opti-
mal decision making requires the appli-
cation of some basic statistics to a series
of observations so that recognizable and
predictable patterns can be appreci-
ated. The control chart (Fig 2) can be
used to accomplish this. Control charts
have been used in industrial settings for
60 years to understand patterns and
types of variation and to provide a ratio.
nal framework on which to formulate
and evaluate quality improvement ef-
forts. They are partieularly eff'eetive
when used to evaluate an unusual obser-
vation or sequence of observations. In
such settings, control charts are used to
determine the probability that these ob-
servations have a tnl1y unique cause.

This fundamental thinking about mu1-
tiple sources of variation and their com-
bined impact on the measures of quality
is not commonly applied in traditional
medical quality programs. Instead, it is
common to attribute poor outcomes to
an individual or some other isolated
cause. For example, an "unanticipated"
death may be attributed to physician
negligence, or a high rate of wound in-
fections may be attributed to a particu-
tar technique.

Improving QualIty
Having used control charta and other

statiBtical tools for decades to study pro.
duction and service provision, quality
experts have more recently begun to
suggest a set of managerial principles
directed at quality improvement. They
include (I) active, visible support from
clinical and managerial leadenhip for
the continuous improvement of quality;
(2) a toeus on proee88eS &8 the objects of
improvement; (3) the elimination of un-
necessary variation; and (4) revised
strategies tor personnel management.

As it applies to health care organiza-
tions, quality expert8' centraJ principle
of quality improvement is that ,enior
adminiltrative and clinical kaderI
should ezplicitly and actively purlue
an ethic of contin1WUB improvement in
the quality of care aM 8mrice. This is
deceptively dit!icult to achieve. The
very issues that have thrust quality to
the top of health care leaders' agenda-
cost containment, the nursing shortage,
malpractice, and othen-all beg for
short-tenn solutions at the expense or a
long-tenn commitment toward quality
improvement. A most Balient example

of this occurs in health care ofJ~.
tions that face serious financial cri8e8.
In this setting, many leaders are unwill-
ing to commit the resources and time to
initiate quality improvement efforb.

In addition to committing res.~urces,
quality expert8 suggest that le8llerahip
must direct the effort, eva1~ it, im-
plement process changes wheie indi-
cated, provide training, and ~~
those who partit:ipete. ThiB would re-
quire uncommon leadership in health
care settings, because quality Irlanage-
ment principles have yet to be ,empiri-
calJY proved in health care 88 th4~ have
in industry.

AB a IIeCOnd fundamentaJ principle 01

quality improvement, quality f!XPerts
8Uggest that proce.HI, not individual.,
8hould be the objed8 01 qi£alit., i12'1prove-
ment. In indU8try, the word "p~"
n!(e1'8 to a 8equenee oIlCtivitiM that
tr&nB(onns inputs into nnaJ prod'uet8, or
output8. ThiB definjtion 8hould be di8-
tinguished from the de~nition ,uled in
the medical quality ll8urance litera-
ture. In the latter, "proeesl" n!(era to
the "set of aetivities that go on within
and between p~itionen and P8-
tient8.ow,- Thia traditional Irnedical
definition 0( pn>Ce88 baa beeoRM' an im-
portant conceptual link in the IU1alytie
framework that 8Upp0rt8 tr&iliitional
medieal quality 888uranre, and! it has
been of great value (or many yeaI'B.

It i8 also readily apparent, however,
that modem health care Orgu:iutiOM
provide medical care and aneillIlrY ser-
vices by implementing proee88el at the
type deaeribed by indUltriaJ qwllity ex-
pert8. There are ~ by whieh we
admjt and df8dIUP J)8tieng. 11»ere i8 a
pJ'{)CeM by whieh pII..,..., diJIpen1e8

0IJII1ty ~ ~-L8ff8I " ~ ~JAMA, N~mber24, 1989-Vol262.No.20



time a patient on that intern's service
requires that procedure, the intern does
it himself. AB the year goes on, interns
continue to gain unsupervised experi-
ence with these techniques. For their
part, each resident had learned his tech-
nique from a different resident the year
before. This paradigm considerably in-
creases variation in technique an!l in-
creases the chance for procedural error
and complications. If the training pro-
gram emphasized supervision and if it
formulated optimal approaches for the
performance of such procedures, nega-
tive outcomes might well be reduced.

In industrial settings, employee
training programs also frequently in-
clude clear statements of organizaiional
commitment to quality improvement.
Employees are shown how the organi-
zation defines and measures quality,
and how they can participate in its im-
provement. This generally requires sev-
eral days of instrnction in communica-
tion skills, elementary statistics, and
lraphical techniques. Such training has
become increasingly, common outside
health care, and it appears to be effec-
tive despite variations in employee edu-
cationallevels.'..B

As part of their new personnel man-
agement strategy, quality experts also
recommend the elimination of worl<
standards and numerical goals. stan-
dards and goalB stimulate behavior nar-
rowly directed at their achievement,
and this may lead to impaired perfor-
mance in other areas. In addition, stan-
dards may be perceived as maximal at-
tainable levels of performance. Such
per(~eptionB may discourage creativity
and risk taking, which are required to
substantially improve quality.

Quality experts also lIuggest altema-
tives for employee evaluation. These
are based on the asllumption that em-
ployees and profeslliona1s generally
want to do their best, and that varia..
tions in output should not routinely be
attributed to their behavior, as there
are many other equally plausible expla-
nations for such variation.

CONCLUSIONS
'I'he focus of most quality assurance

programs in health care remains the
technical expertise and interpersonal
skills of physicians. Their ability to mo-
bili:r,e the resources of complex health
care organizations remains Unasse8Sed.
Health care organizations themselvell
contribute to overall quality in ways
that have yet to be measured. In addi-
tion, regulatory and legal demands to
define 8tandards of care encourage or
force phy8ician8 to punlue conformance
rather than the po88ibility that continu-
OUfl improvement is po88ible.

The proposition that unneceElsary
variation in clinical practice causes poor
quality provides an important justifica-
tion to develop consensus about "best
practices" and to encourage adheI'ence
to these practices. "Best practices"
might be developed at the institutional
level based on the medicalliteratUl'~ and
local needs and constraints, and they
should be updated as necessary. They
are to be distinguished from mandatory
adherence to externally imposed, Iltatic
guidelines or standards.

The elimination of variation in clin-
ical practice is highly desirable even
in the common circumstance when: phy-
sicians must make treatment decisions
without clear guidance from the rE~sults
of clinical trials. In such sett;ings,
widespread uncontrolled variatiol11 may
inhibit the advancement of medical
knowledge by confounding the interpre-
tation of outcomes. In fact, research and
development are best accomplished in
circumstances where sources of '"aria-
tion have been identified and controlled.
When this is the case, differences be-
tween control and treatment groups can
more accurately be attributed to the
treatment.

Industrial quality management sci-
ence's intense focus on process and its
improvement effectively complements
current trends in medical quality ILSsur-
ance that increasingly rely on ou1:come
measures. Outcome measures will al-
ways have a role in medical qualit:y pro-
grams because there will alwayEI be a
need to know when poor outcom~~s are
occurring. However, because oult.come
measures do not generally provide in-
sight into the causes of defects" they
may be most useful when used ilr1 con-
junction with process technology as de-
scribed above.

Personnel Management. -Q~uality
experts recommend a personnel rnan-
agement strategy that centers around
the treatment of employees and profes-
sionals as valuable resources with a cen-
tral role in quality improvemen1~. The
strategy features increased tr~Lining,
the elimination of work standar<ls and
numerical goals, and new appro8(~hes to
employee evaluation.

Quality experts suggest greatly in-
tensified training for all hospital profes-
sionals and employees. They suggest
that training be directed at the acquisi-
tion and perfection of job-specifi~~ skills
and at the principles and techniques of
quality improvement. Consider, for ex-
ample, how new physiciansleam to per-
form invasive procedures such SB lum-
bar puncture and thoracentesis. '"lben a
patient develops an indication for such a
procedure. the resident demonBtrateR
his technique to the intern. The next

Quality Managemenl Scienco-Lal161 & Blum6nlhal

time required for such activities re-
duces that available for direct patient
care, there is a strong rationale to im-
prove the execution of such processes.

Quality experts' third observation is
that organizations can substantially im-
prove their final products or service by
training personnel at all levels to use
simple analytic techniques and graphi-
ca1 methods'~B for the study of process.
The implication for health care organi-
zations is that with proper training in

quality improvement methods, physi-
clans, nurses, technicians, and other
hospital employees are well positioned
to contribute to quality improvement.
All have important perspectives on the
processes involved in health care deliv-
ery, and all can identify sources ofvaria-

tion in these processes.
The Elimination of Unnecessary

Variation. -Many sources of variation
in medical care should not be controlled.
For example, it is often necessary to
develop treatment plans that are cus-
tomized to meet the needs and expecta-
tions of individual patients. Neverthe-
less, quality experts suggest that
substantial quality improvement can be
achieved by eliminating unnece88ary
variation in the execution of the pro-
ceases by which these treatment plans
are implemented.

In the management of all patients
with sepsis, for example, quality may be
improved if technicians use the same
techniques for obtaining, handling, and
interpreting blood cultures and if
nurses use the same techniques and
equipment for measuring patients' tem-
perature and applying wound dress-
ings. The benefits of eliminating unnec-
essary variation in this way include
rapid acquisition of technical skills
through frequent repetition and conse-
quent reduction in procedural errors.
They include improved turnaround
times on diagnostic infonnation and im-
proved reliability of this information.

The elimination of unnecessary varia-

tion in clinical practice may similarly
improve the quality of care. In the
above example, for instance, should
physicians choose to follow similar pro-
cedures for determining the source of
infection and for selecting and then
modifying antibiotic coverage, it islike-
ly that the hospital would be able to
implement their care plans more effi-
ciently and accurately. This is because
allied health personnel would become
familiar with the procedures and proW.
cols physicians expect them to perform.
These potential improvements in the
quality of care need to be balanced
against the physician's need to preserve
discretion in many aspects of clinical

practice.
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